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V

iewed through the lens of 150 years of academic, social and research
achievements it’s difﬁcult to envision a United States without its system of
land-grant colleges and universities. But before Vermont Senator Justin

Smith Morrill managed to get his College Land-Grant Bill through congress in 1862,
access to higher education was restricted to young, afﬂuent white men who mainly

stor#y

studied physical sciences and philosophy, Greek and Latin, and mathematics. It was
good training for men whose plans included maintaining their families’ fortunes,
and careers as politicians or scholars. It did little though to support ambitious, hardworking, inventive Americans who were not among the privileged class. Those who
were creating industries that would shape the nation and others who were intent on
agricultural pursuits that would feed people in the U.S. and beyond.
This year we celebrate the 150th anniversary of the Morrill Act and recognize the
commitment and vision — in the midst of the Civil War — that was required to
create the land-grant system. This plan to create low-cost colleges and universities
that would be open to the children of working-class people and farmers was a grand
experiment and an investment that continues to pay immeasurable dividends.
The problems facing Americans have changed in the past 150 years, and every fall
the children (and often the adults) of every class of people from every state in the nation and dozens of other countries pour into the classrooms and laboratories on Utah
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State University’s main Logan campus and at branch campuses throughout the state,
ready to become the people who will continue doing the “handiwork of the nation.”
What the world looks like 150 years from now will certainly be shaped by the
scientists, engineers, teachers, humanists and agriculturalists, and others who study
here and at other land-grant schools. One thing is certain: there is no escaping that
we impact our environment and vice versa. Scientists may not have ﬂawless data,
but it’s clear that Earth’s climate is changing and it will affect every person, animal,
insect, plant, water source, and industry on the planet.
Climate scientists here and around the globe are at work on mountains of data
as they try to model how climate will likely change and help us all understand
facets of what drives the Earth’s complex systems that support all sorts of life forms
and lifestyles.
In this issue of Utah Science we look at just a few of the researchers at work on
climate-related topics. Many other Utah Agricultural Experiment Station-supported
projects are also linked to climate: breeding plants that require less water, understanding soil and water interactions, monitoring and improving water and air quality,
forecasting how natural systems will change, managing the changing economics of
farming and ranching, helping farmers in the U.S. and abroad cope with more limited
water supplies and changing growing conditions. How we will manage ourselves and
natural resources in a rapidly changing climate are complex questions that will require
answers coupled with action. From its inception, the land-grant university philosophy
has been about commitment to the future, and it is this legacy that will propel and
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prepare our nation to better understand and adapt to the challenges we face, including our changing climate.

— Lynnette Harris
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M o deling Ou r
C limate ’ s F utu r e

Utah already gets more rain and less snow than it did 50
years ago. Research at the Utah Climate Center reveals
scenarios that will affect people in Utah and beyond as
the climate continues to change.
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F o r ecasting the C limate
in N e p al

USU scientists are part of an effort to help people living
near the top of the world cope with climate change.
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P r edicting a Range
o f C hanges

Changing temperatures and precipitation give some
plants a competitive advantage. Will that be good or bad
news for land managers?
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L o o k s G o o d o n Pa p e r …
and in P r actice

Next-generation research leaders are engaged in a
project aimed at managing change in sagebrush steppe
while creating lasting changes in their interactions with
land managers.
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C ele b r ating 1 5 0 Y ea r s o f
L ea r ning and D isc o v e r y

This year marks 150 years since the nation began a bold
experiment in education and research and the land-grant
university system was born.
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A N e w H o me f o r A g r icultu r e
at U T A H S T A T E U N I V E R S I T Y

The new Agricultural Sciences building provides spaces
and tools for teaching and studying the many facets of
modern agriculture.
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Modeling Our C

W

ith the exception of discussions about weather

produce overlapping cycles. Making forecast models based

related disasters, “talking about the weather”

on multiple facets of the climate is crucial for preparing

used to be synonymous with benign, silence-filling

to manage changes. Utah Climate Center (UCC) Director

small talk. Now though, it can turn to comments about

Robert Gillies describes some of the center’s climate

climate change and the subject can get, well, heated.

research work in non-climatic terms.

Climate science is a terribly complicated endeavor. A

“It’s like music,” he said. “Different frequencies can be

myriad of factors and mountains of data must all be ana-

broken out and then reconstructed to form the whole.

lyzed to see if and where patterns emerge. Even factors

What we’re trying to do is put all the elements together to

that are studied individually, like precipitation rate, have

understand outcomes and make predictions about what

patterns of their own over short and long timespans and

will affect us.”

Climate’s Future

Illustration: Elizabeth Lord
In northern Utah, atmospheric waves come at us from

average temperatures, as UCC researcher Robert Davies

the northwest or the southwest, with equal chances of our

explained, climate research uses huge data sets of statistics

getting weather that resembles that of our drier, warmer

over long time scales and “extremes are everywhere so their

southern neighbors or is more like our wetter, cooler

averages are not the most helpful information.”

northern ones. What Gillies and his colleagues at the

In fact, based on data from one project that constructed

UCC and elsewhere see are patterns that tell them to

precipitation patterns using 776 years of piñon pine growth

expect more extreme weather as our climate changes:

rings from the Unita Basin of northeastern Utah, Gillies

wet years will get wetter and dry years will get drier. In fact,

said, “Our normal isn’t normal.”

“extreme” describes Utah’s climate far better than “normal”.
Although weather reports on the news frequently highlight

In wet years a tree’s growth is fueled by abundant
precipitation and it produces wider growth rings. In drier

years, and especially during periods of extreme drought,
the rings are all but invisible without amplification under a microscope. A graph of the patterns derived from
the tree ring records reveal some wet years in Utah’s
past back to 1200, but far more striking is that many
dry periods were drastically drier than the worst we
have experienced in the 1930s and 1950s.
“In some places, including Utah, we should be
worried about more severe natural droughts more than
anthropogenic-forced droughts because we know they
have occurred in the past,” Gillies said. “We don’t know
how often they’ll occur in the future, but shouldn’t you
want to plan for severe drought? We’ve felt the impacts
of recent droughts and they are much smaller than
droughts that have occurred here in the past.”
Gillies’ frustration is often that policy makers are
stuck wrangling over their doubts or beliefs about the
science of climate change rather than doing things to
prepare for the likely future climate.
“The science isn’t perfect, but none is,” Gillies said.

"Our normal isn’t
normal . . . we should be
worried about natural
droughts more than
anthropogenic-forced
droughts . . . We’ve felt
the impacts of recent
droughts and they are
much smaller than
droughts that have
occurred here in
the past .”

“What would be best is to say, ‘OK, there are errors in
some of the data, but there is clearly something going on
with the climate,’ and then come up with risk management strategies based on climate projections of change.”
You do not have to be a climate scientist to recognize that the past two springs in Utah and beyond have
been examples of extremes. Spring of 2011 was cool and
unusually wet. By contrast, temperatures from January through July of 2012 were record-breakingly high,

Clockwise from top left: Utah Climate Center
researchers Marty Booth, Simon Wang, Robert
Gillies and Robert Davies; Tree ring core samples
used to determine historic precipitation rates; This
graph of precipitation rates based on tree ring
growth shows that historically Utah experienced
many droughts that were far more severe than
any that have occurred in the past 100 years and
warns that they could be repeated.

the second highest since 1934 when severe, prolonged
drought (coupled with agricultural practices that caused
erosion) forced hundreds of thousands of people to flee

precipitation. The snowpack also acts as a reservoir that

the prairies of the United States and Canada to escape

holds and slowly releases the water as temperatures warm.

the Dust Bowl. Nationwide the first seven months of

Observational evidence beginning in the late 90s confirms

2012 were the hottest on record since 1895.

that snowmelt and the runoff are happening earlier in the

Gillies and co-investigators Simon Wang and Marty

western U. S. and that a greater percentage of precipitation

Booth have found that one consequence of even slightly

is falling as rain rather than snow. That means trouble for

warmer spring temperatures is that Utah will receive

the water policy and systems we currently have in place.

more rain and less snow. Snowpack in the Intermoun-

More rain combined with warming temperatures also

tain West is critical to our water resources. It takes a

accelerates the melting of the snowpack. Observation

lot of Utah’s famous, relatively dry, powder snow to

records show that snow depth has decreased across Utah

produces water, but it comprises the majority of our

by 35% over the past 50 years.
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Those facts translate into some important questions for governments and individuals: How do we store

with economic growth?
“It also means a re-examination of current water law as

the water we need if the snowpack no longer holds it as

practiced in the West,” Gillies said. “Laws with regards to

long? What price will we have to pay for water in order

the Colorado River were based on a period when it was very

to support new ways for it to be stored and distributed?

wet. These changes mean states like Colorado, California

What will less snow and more rain mean to the eco-

and Nevada won’t be able to take their “shares” because the

nomically important winter sports industry? How do

water that is available will not be adequate.”

— LH

governments foster economic development and business growth if access to water becomes more restricted?
How do communities with less water support continued
population growth and irrigating landscapes that comes

Contact Info:
Robert Gillies
robert.gillies@usu.edu
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Extreme weather like droughts and floods affect everyone, but

Forecasti

people who rely on agriculture for their subsistence suffer the

most dramatically. For example, about 3.4 million people in Nepal
are growing increasingly food insecure because of their vulnerability to extreme weather events. Without expertise in climate
diagnostics and forecasting, the government of Nepal cannot

help people adapt to changes in climate by creating agricultural
initiatives for the future.

Robert Gillies, director of the Utah Climate Center and professor
in USU’s Department of Plants, Soils and Climate is leading a

project with funding from USAID’s Livestock-Climate Change

Climate
Nepal

Collaborative Research Support Program, to gather and analyze
data to produce a country-wide climate analysis, map livestock

livestock management and feeding practices. His partners in the
project include Dale Zobell, USU professor in the Department of

in

All Photos: Gary Neuenswander

the

and then help farmers adapt to climate changes with different

Illustrations: Elizabeth Lord and 4D2D

production in parts of Nepal most vulnerable to climate extremes

Clockwise from top: The Gwallek forest range had been deforested and terraced for wheat cultivatioN; The res
Syaule on the Bhimdatta Highway at a shrine marking the junction of trails that take travelers to Doti or D
Bailey, Nirmala Stott; bottom, left to right: Ram, Gillies, Munger ;)Donkeys and mules carrying goods-mostl
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to Gwallek Giregada trail. Since there are few roads, many villages in the foothills are only

E

xtreme weather like droughts and floods affect everyone, but people

ing

who rely on agriculture for their subsistence suffer the most
dramatically. For example, about 3.4 million people in Nepal are

growing increasingly food insecure because of their vulnerability to extreme
weather events. Without expertise in climate diagnostics and forecasting,
the government of Nepal cannot help people adapt to changes in climate
by creating agricultural initiatives for the future.
Robert Gillies, director of the Utah Climate Center and professor in
USU’s Department of Plants, Soils and Climate is leading a project with
funding from USAID’s Livestock-Climate Change Collaborative Research

e

earch team takes a tea/juice break in
adeldhura top, left to right: Zobell,
ly food like rice-along the Dehimandu
accessible on foot or by pack animal.

Support Program, to gather and analyze data to produce a country-wide climate analysis, map livestock production in parts of Nepal most vulnerable
to climate extremes and then help farmers adapt to climate changes with
different livestock management and feeding practices. His partners in the
project include Dale Zobell, USU professor in the Department of Animal,
Dairy and Veterinary Sciences and five other USU professors, as well as the
NGO Helen Keller International.
The project is a challenge on several fronts. Firstly, there are few
climate-related records in Nepal and no stations to record weather data in
many critical areas of the country. That’s where Helen Keller International
comes in. The organization has village model farms in various parts of
Nepal. They are small farms run by women and many of these farmers will

Photos: Rob Gillies

be recording simple weather observations (temperature and precipitation
measurements) using instruments provided through the Utah Climate
Center — most of which were packed into the villages on foot because there
are often no roads. These farmer/weather observers call their data in via
cell phones to the NGO which, in turn, gets the data to the research team.
It’s a very different way to do research for Gillies, whose work largely
involves using computers to analyze huge data sets and field work where
vehicles get you close to the weather stations you need to check. In Nepal
the team sometimes walked for five or six hours in a day to get to the model
farms. Other times they drove but often at about 25 miles per hour while
they made their own roads. And though he is a fan of the Indian and
Chinese influences on food in Nepal, the team took canned food with them
to avoid problems from ingesting unfamiliar bacteria.
With few official records to start with, the team went prepared with
questions that helped them gather ethnographic data about what changes
in rainfall had people noticed and which watering holes have dried up
or changed.
“The greatest impact (of more extreme weather) is on people on the
ground working farms,” Gillies said. “We really need to work out these models and get information to all these people. Our hope is that if they take the
measurements they will become more vested in the process and what we
learn will really be able to help them.”

— LH
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PREDICTING A

RANGE
OF

CHANGES
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Forecasted Temperature
and Precipitation Changes
will dramatically affect
rangeland ecosystems in
a number of ways.

W

armer temperatures and more extreme droughts

temperature will change, we still have lots of hard ques-

and wet years will directly impact the abundance

tions about the ecological responses. For example, whether

of plants on rangelands, alter the mix of plant

sagebrush increases or decreases in a warmer world

species found there and change plant species’ geographic

depends not only on its direct response to temperature,

boundaries. All this will, in turn, impact soils and the ani-

but also depends on how its interactions with competitors,

mals that rely on rangeland habitat.

herbivores and pathogens are affected by temperature.

Peter Adler, associate professor in USU’s Department
of Wildland Resources, and his colleagues are working to
understand how historical climate variations have altered

There will always be a gap between what scientists can
provide and what managers need.”
That knowledge gap, however, is no reason to stop

plant communities and how that information may help

trying to plan for the future, and current methods of policy

forecast future changes. In addition, he and a graduate

making may have to undergo some changes too, Adler said.

student researcher are looking specifically at how changing

In research published in the journal Ecology, Adler and

climate may give an advantage to an invasive weed that is

his colleagues found that changes in the amount, timing

already overrunning the West.
“Ecosystems are difficult to predict” Adler said.
“Even if climate scientists could tell us
exactly how precipitation and

and type of precipitation (snow vs. rain), as well as temperature, impact dominant plant species in sagebrush
steppe ecosystems. Those changes in the plant community
imply changes in forage available for wild and domestic
grazing animals, prompting new management approaches.

Agencies and land managers are accustomed to plans

will mean for range plants, especially for cheatgrass —

— those that regulate grazing allotments, for example —

the nemesis of land managers throughout the West.
Cheatgrass (Bromus tectorum) spreads rapidly, degrades

that are consistent from year to year.
“They may use a conservative stocking rate and

the environment and affects soil moisture, plant communi-

just leave it in place,” Adler said. “But with more vari-

ties and wildlife. It is a cool season grass that germinates in

able precipitation expected, we need to ask, ‘How do

the fall and grows during the winter and spring. It develops

you take advantage of good years and survive the bad

an extensive root system in the winter, so by the time other

years?’ and that may require a more dynamic response.”

grasses and plants begin to grow, the cheatgrass has usu-

Among the many factors land managers must

ally robbed the top foot of soil of its water. In early summer

consider is that Utah and surrounding areas will experi-

the plants set seed and dry out completely, transforming

ence a growing percentage of precipitation falling as

millions of acres into extremely efficient fuel for more fre-

rain and less as snow. The past several years of
climate data already show a steady increase in
rain and decrease in snowpack. Adler and
Ph.D. candidate Aldo Compagnoni

quent wildfires. The range fires wipe out other
vegetation, leaving soils unprotected from erosion, but
cheatgrass is so resilient that it’s usually the first plant
to take root again in the charred earth. Cheatgrass even

have conducted experiments to

converts ecosystems that store more carbon than they

examine what less snow-

release (carbon sinks) into carbon emitters, increasing

pack and warmer
temperatures

greenhouse gas emissions. But cheatgrass is not yet a
problem at higher, cooler elevations.
In one experiment, Compagnoni built and monitored a
network of open-topped chambers that raise the air
temperature within them by about 1° C and planted
cheatgrass seeds in each of them. The research sites, all in
northern Utah, were selected to provide an
elevation gradient and were located
at: Golden Spike National

10

Ecosystems are difficult
to predict . . . Even if climate
scientists could tell us exactly
how precipitation and temperature will cha
we still have lots of hard questions about
ecological responses. There will always be a
what scientists can provide and what manag
Utah Science

Blacksmith Fork Canyon near Hyrum.
“We found that the warmer temperatures improved plant performance, meaning they grew well and
produced more seeds,” Compagnoni said. “That is not
good news.”
There was more bad news for ecologists in results
of another experiment in Green Canyon. Compagnoni
and Adler equipped research plots there with infrared
heaters through the winter. The experiment’s treatments were aimed at learning how snowpack impacts

15

seed from 1340 m
seed from 1460 m

10

seed from 1740 m

5

0

control

fertilization snowmelt

warming

GRAPH: PETER ADLER

North Logan (5000 ft) and Hardware Ranch (6000 ft) in

2010 - 2011 growing season
Cheatgrass population growth rate

Historic Site, Promontory (4400 ft); Green Canyon,

cheatgrass. One treatment involved leaving heaters on
all the time and a second one switched heaters on only
when it snowed.
“Our historical data showed that cheatgrass seems
to do best in low snow years and the experiment
confirmed that trend,” Adler said. “We expect drier,
warmer years with more pronounced mid-winter thaw.
It doesn’t take much warming to lose snowpack. Our
work suggests that these decreases in snowpack will
promote the cheatgrass invasion, at least in mid to
high elevations.”
Snowpack insulates the soil, allowing decomposition to continue and protecting soil and the roots it
holds from hard freezes. Thinning snowpack may be a
problem for other plants because they will lose some

nge,
the
gap between
ers need."
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Photos: GARY neuenswander

Top to bottom: Graph of data showing growth
rates of cheatgrass and seed production with
different growing conditions; Peter Adler
(left) and graduate researcher Aldo
Compagnoni ; research site with
enclosures and heaters.

of that protective blanket and be more susceptible to cold air
temperatures. Cheatgrass, on the other hand, thrives with
less snow which gives it another advantage over neighboring
plants. “Aldo found higher cheatgrass mortality under snowpack,” Adler said. “It’s possible that snow mold is causing that
negative affect. Whatever the cause, we expect that less snow
will mean more cheatgrass.”
Efforts are underway in laboratories across the West to
find ways to control cheatgrass, but until an effective method
is devised, Adler said agencies may have to budget more
money to fight the frequent fires that will accompany cheatgrass expansion. Again, more bad news for everyone and
every plant except the cheatgrass.

— LH

Photo: Gary Neuenswander

Contact Info:
Peter Adler,
peter.adler@usu.edu

Agencies and land
managers are accustomed to
plans . . . that are consistent from
year to year. They may use a conservative
stocking rate and just leave it in place . . . But
more variable precipitation expected, we need
'How do you take advantage of good years and
bad years?' and that may require a more dyna
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Looks Good
on Paper...
and in
Practice
C

limate change can be a divisive issue. Peter Adler

steppe in the Intermountain West is managed by

sees climate change as an opportunity to bridge

government agencies.

the communication gap that often separates land

“Our long-term goal is to train graduate students

managers and researchers and is leading a National

to communicate and work with managers,” Adler

Science Foundation-backed project bringing together

said. “Sometimes there is a disconnect because

university faculty, land managers and next-generation

management questions are not directly linked to the

researchers to begin building the bridge.

compelling research questions that will lead to high

Public land management agencies are under pressure
to consider the impacts of climate change, but often
don’t have access to the most relevant scientific information

impact publications. This project is for students who
really want to get their hands dirty.”
Faculty and graduate students from USU, the

and the people who can help them evaluate the data. Adler

University of Wyoming, Colorado State University,

is organizing a multi-state team to participate in a series

Brigham Young University, and Oregon State

of graduate seminars that will investigate several aspects

University are gathering in late summer to coordinate

of the impacts climate change will have in sagebrush
steppe. The focus on that particular plant
community was chosen because it is
extensive and more than

with
to ask,
survive the
mic response."

70% of sagebrush

plans with agency representatives. Each group’s
findings will be integrated in a final written report
that will provide government land managers with
information they need to assess climate change
impacts on sagebrush steppe ecosystems. In the
long term though, Adler’s goal is to prepare future
researchers to interact more effectively with people
on the front lines of managing the land.

— LH

Contact Info:
Peter Adler,
peter.adler@usu.edu
Number 66/2012
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Land-grant
System Celebrates

150 Years
nd

July 2

marked 150 years

since the creation of the nation’s land-grant education system, of which Utah State University is a part.
On that day in 1862, the Morrill Act — named for its
creator, U.S. Representative Justin Smith Morrill of
Vermont — was signed by President Abraham Lincoln.
Passage of the act revolutionized American higher
education by making a college education accessible to
people who previously were excluded from the nation’s
prestigious private schools.

“Let us have such colleges as might rightfully claim the
authority … to scatter broadcast the knowledge which
will prove useful in building up a great nation,” said
Morrill. “Great in its resources of wealth and power,
but greatest of all in the aggregate of its intelligence
and virtue.”

That visionary goal took its first step toward being realized with the Morrill Act allotting 30,000 acres of public
land for each representative and senator in the United

Image: USU Archives

States Congress to be sold and the money invested to
provide capitol to create a “… college where the leading
object shall be, without excluding other scientific and
classical studies, … to teach such branches of learning
as are related to agriculture and the mechanic arts.”
Number 66/2012
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ANTHON H.
LUND

JUSTIN S.
MORRILL

JEREMIAH W.
SANBORN
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Images: USU Archives and The Stock Solution

PRES. ABRAHAM
LINCOLN

In 1888, Anthon H. Lund introduced a bill in the
Utah Territorial Legislature to establish an agricultural college as provided for in the Morrill Act and
an experiment station with support from another
piece of federal legislation, the Hatch Act. Lund’s
vision for an agricultural college and experiment
station in Utah sprang from his experiences with
similar schools in Denmark. After much debate and
political wrangling, it was decided that the college
should be built in Cache County.

The Lund bill stated that “The leading objective of the
Agricultural College of Utah shall be to teach such
branches of learning as are related to agriculture
and the mechanical arts, and such other scientific

“Let us have such
colleges as might
rightfully claim
the authority … to
scatter broadcast
the knowledge
which will prove
useful in building
up a great nation,”
said Morrill. “Great
in its resources of
wealth and power,
but greatest of all
in the aggregate
of its intelligence
and virtue.”

and classical studies as shall promote the liberal
and practical education of the industrial classes in
the several pursuits and professions of life.”

Jeremiah W. Sanborn accepted the offer to become
the first director of the Utah Agricultural Experiment
Station and moved to Logan from New Hampshire.
He immediately got to work planning the station’s
original course of research—although he had to live
with the family of John T. Caine, an English instructor and secretary of the college’s board of trustees,
until the experiment station’s model farmhouse was
completed. Sanborn was hired as director of the
experiment station and professor of agriculture but
he was also elected president of the faculty. Sanborn’s family joined him when the farmhouse was
ready and the spot served as the college presidents’
residence for many years. The building still stands
at the top of Old Main Hill, with large letters “E”
and “S” on its east façade noting its experiment
station origins.

Agricultural experiment station work was already
underway as Sanborn and the college’s other eight
faculty members began teaching the first class of
22 students which quickly grew to an enrollment
of 139. Research was underway on the merits of
various plow blades, care of livestock, modes of
Number 66/2012
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of fruits and vegetables.

The vision that created the Morrill Act lives on in
the work of Utah Agricultural Experiment Station
researchers and their colleagues at land-grant
universities throughout the country, and extends
to international research as well, though the
primary focus of the UAES remains on issues that
affect people in Utah and its unique geography,
climate and communities.

18
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— LH

Sanborn and the
college’s other eight
faculty members
began teaching the
first class of 22
students which
quickly grew to an
enrollment of 139.

Image: USU Archives

irrigation and methods for growing different varieties

Historic and Modern

Publications

Online
IN THE
EARLY DAYS
of the experiment station and the Agricultural
College of Utah, faculty summarized their research in
annual reports and later in bulletins and circulars.

Utah
Science

Much of that collection is available online via the
USU Library website:

http://digitalcommons.usu.edu/uaes
While many of the issues confronting Utahns and the
tools researchers use have changed over the years,
it’s interesting that some topics have only gained
importance. One early bulletin includes a paper
authored by the first director of the Utah Agricultural Experiment Station, Jeremiah Sanborn, titled
“Sub-Irrigation vs. Surface Irrigation” and another,

A Publication of the Utah Agricultural
Experiment Station at Utah State University
Volume 65

Spring/Summer 2010

“Water for Irrigation” by Samuel Fortier. Currently,
more than 20 UAES projects are still focused on
aspects of water research.

— LH
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synthesis:
research Team receives Top Geographic
Information Systems Award

By Mary-Ann Muffoletto and Lynnette Harris

A

team of Utah State University scholars received

method that identifies public and private entities that

the 2012 ESRI Award for Best Scientific Paper in

are using the greatest amounts of irrigation water. The

Geographic Information Systems for a paper describing

research uses multispectral images, captured by Neale’s

an interdisciplinary effort to help growing communities

research aircraft, of irrigated landscape area. When the

in arid and drought-prone regions better manage scarce

images are combined with local reference evapotranspi-

water supplies.

ration data they produce estimates of water demand. The

Joanna Endter-Wada, PhD alumnus Fayek Farag,

estimates are compared in a GIS environment with data

and UAES researchers Christopher Neale and Roger

on actual landscape water use for each parcel obtained

Kjelgren’s paper “Quantifying Urban Landscape Water

from each cities’ water supplier billing offices. Comparing

Conservation Potential Using High Resolution Remote

all the data produced a method to determine places with

Sensing and GIS” was published in the November

the greatest potential for conserving water.

2011 issue of Photogrammetric Engineering and
Remote Sensing.
The team’s investigation of urban water consumption in landscapes has resulted in the creation of a

Identifying the entities using the most water allows
municipalities to target those users and do sprinkler
assessments and check for leaks. Municipalities will
also be able to provide education and recommendations

M

any rare or uncommon species of plants and

development firms and students to discuss which species

animals in the West are, or will be, under in-

are at risk, how energy development might affect them and

creasing pressure as the region’s energy resources are

explore ways to mitigate the effects to maintain biodiversity

developed. The 2012 Restoring the West conference,

while promoting responsible energy development.

October 30-31 at Utah State University, will bring
together biologists, land managers and owners, energy
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More about the conference is available online:
www.restoringthewest.org

Images: Mike Kuhns

balancing Energy Development
and biodiversity

Landscape
Water Use
Software
Demonstration
& Discussion

 integrate water meter data, property records, remotely sensed imagery,

and weather data;
 analyze urban landscape water use patterns to identify locations with
capacity to conserve;
 design, tailor and target water conservation policies and programs;
 monitor water use on a city-wide basis over time.

Science at Utah State

Urban Water Conservation
Research Lab Affiliates:

Participate in the demonstration and discussion to:
 learn about this water management and information tool;

 provide feedback and suggestions regarding the software's usefulness,

design, applicability and customization to meet the needs of different
types of water providers.

Dr. Joanna Endter-Wada
(ENVIRONMENT
AND S
OCIETY
) Neale, a professor in USU’s
for reducing
water
use.
Department
of Civil and Environmental Engineering,
Dr. Roger
Kjelgren

(PLANTS, S
OILSthat
ANDas
CaLIMATE
notes
result )of the research cities will be able

Dr. Christopher
to improve theNeale
overall efficiency of water use and delay
(CIVIL AND
ENVIRONMENTAL
or avoid making large investments in water transmisENGINEERING – IRRIGATION)
sion infrastructure.

Clay Lewis, M.E.

The award-winning paper is based on work the

(CIVIL AND ENVIRONMENTAL
group–initiated
more than
a decade ago in the Utah
IRRIGATION
)
ENGINEERING
of Layton,
West Jordan and Logan, all selected
Dianacities
Glenn,
M.S.

(ENVIRONMENT
OCIETY
)
becauseAND
theySwere
growing
communities where increasing urban demand for water causes reallocation
away from agricultural uses.

oject supported
by Western Water Assessment and US Bureau of Reclamation
The study revealed a new and advanced way of using GIS data to solve a very real-world water manage-

of the projects’ unique approach that can be applied to

ment problem. The researchers continue to refine their

other studies of resource use.

approach and have worked with other cities and water

Images: Roger Kjelgren

gained the award selection committee’s attention because

The ESRI Award is funded annually by a grant from

the California-based ESRI Corporation (formerly the
Restoring
the
West
Conference 2012
Kjelgren, a professor in USU’s Department of
Environmental Systems Research Institute), a land-use

conservancy districts.

Balancing Energy Development
consulting firm founded and
in 1969. Biodiversity

Plants, Soils and Climate said he thinks the paper

October 30-31, 2012, Utah State University, www.restoringthewest.org
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observing the Environment
the-art atmospheric visibility sensor, which measures the

and at Utah State University a suite of instruments

clarity of the air in Cache Valley. Campbell Scientific, a

does just that right at the heart of the Logan campus.

local instrumentation company, generously provided much

The environmental observatory is more than just a

of the technology necessary to make these measurements.

weather station, and unlike many weather stations

"This project has required the combined effort of faculty

that sit at airports (and other spots where few people

and students over several years," said UAES researcher

actually live) it is situated where it gathers data about

Bruce Bugbee, who coordinated the project. "We are hon-

what people on Logan’s bench are experiencing at any

ored to have the opportunity to assemble cutting edge

given moment.

technology to create an elegant environmental sculpture."

The observatory is a sophisticated, solar-powered

Extensive information from the observatory is available

station that precisely measures 22 separate weather

online, allowing anyone free access to the data for research

components, including wind speeds, barometric pres-

or just to satisfy their curiosity about weather in Logan.

sure, solar radiation, surface moisture and carbon

See all the data and more about the observatory at

dioxide concentration. Instruments include a state-of-

weather.usu.edu.

Photo: Dennis Hinkamp

S

tudying climate requires collecting a myriad of data

biomass Summit planned
challenge in much of the western United States.

Among the event’s sponsors are USU Extension and
the Western Regional Sustainable Agriculture Research and

Pinyon and juniper trees grow close together over time

Education Program (hosted at USU and supported by the

and overtake other plants in nearby grasslands and

Utah Agricultural Experiment Station). Participants may

sagebrush habitats. Stands can become dense and

attend events during any or all of the summit’s three days.

prone to fueling extreme range fires that leave behind a

Register for the conference online at Utahbiomass.com.

prime seedbed for cheatgrass and other noxious weeds.
Among the most promising ecological and economical
ways of using the woody material these areas produce
as biomass to generate energy.
The 3rd Annual Southern Utah Biomass Summit,
September 18-20, in Beaver, Utah will bring together
leading experts in the biomass field to discuss markets,
harvesting equipment, ecological effects and wildlife
restoration among other topics. In addition to discussing biomass, participants are invited to see equipment
at work in the field and visit areas where the ecological
effects of harvesting and burning are apparent in
the soils, nutrient cycling, and in plant and wildlife
communities.
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Photos: Dennis Hinkamp

p

inyon-juniper woodlands pose a land management

Climate in the west
in rural Connections

T

hough climate change will affect everyone, people
whose livelihoods are closely connected to the land

through agriculture and natural resource management
will likely feel the impacts soonest and more acutely.
The Western Rural Development Center (WRDC)
devoted an issue of its magazine, Rural Connections,
to examining some of the questions about climate
change that researchers in the West are seeking to
answer. The WRDC — based at Utah State University
— collaborates with private sector partners and public
entities, including the region’s Agricultural Experiment
Stations and Cooperative Extension Services to promote excellence in research, education and outreach
to help western rural communities prosper.
The issue of Rural Connections devoted to climate
change adaptations in the rural west includes articles
about planning agricultural responses to climate
change and whether rangeland carbon sequestration
may help livestock producers. There are also articles
regarding community preparation strategies and the
challenges of moving people to act now in planning for
a future of more extreme weather when they may not
believe the science that predicts climate change.
Find Rural Connections online at https://uaes.
usu.edu/htm/publications/other-publications/
rural-connections-climate-change-adaptations-in$9.95
June 2011
wrdc.usu.edu

the-rural-west/
A Publication of the Western Rural Development Center
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Image : Betsy Newman

CLIMATE CHANGE
ADAPTATIONS IN
THE RURAL WEST

A NEW HOME

F O R A G R I C U LT U R E
AT U TA H S TAT E U N I V E R S I T Y

A

fter eight years of planning, lobbying, construction
and fundraising, the new Agricultural Sciences Building on Utah State University’s historic Quad was

officially opened in a celebration February 29, 2012.
The $43.1 million building was funded through the Utah
State Legislature after approval in 2010. It replaces the existing E.G. Peterson Agricultural Sciences Building, which was
constructed in 1953 on the Logan campus.
“This is a momentous and long-anticipated event,” Noelle
Cockett, dean and vice president of Agriculture and Extension
told the crowd that filled the atrium of the new building.
“The impact of this building extends far beyond the people
that will move in here over the next several days. It will provide inspiration for all who pass through its space and create
new memories.”
The prestigious location on the university Quad highlights
the continuing commitment of USU to agricultural research
and education, the agricultural industry and USU’s land-grant
mission including outreach and extension. The new building
opens 150 years after President Abraham Lincoln signed the
Morrill Act, which established land-grant institutions in the
United States.
During his remarks at the building’s opening, Utah Commissioner of Agriculture and Food Leonard Blackham said
“Agriculture is sometimes forgotten. Today, if you go to the
grocery store, you have 4,000 items to choose from, maybe
more. Having an abundant food supply is critical to our way
of life and that abundance will go if we’re not careful. This

Photo: Gary Neuenswander

building will help put agriculture back on top.”
The 125,000-square-foot building features two main
sections. The section to the north contains three stories
of teaching and research labs for students and faculty.
It also houses new university-operated computer labs,
classroom space — including lecture rooms and a 116-seat

Photo: Gary Neuenswander

Photo: Elizabeth Lord

auditorium — student meeting rooms and the new Luke
Family Café on the Quad. The second section is a fourstory structure that faces south and houses the faculty
and administrative offices of the College of Agriculture, the
Utah Agricultural Experiment Station and USU Extension,
as well as several centers, including Western Sustainable
Agriculture Research and Education, the Western Rural
Development Center and the USU Botanical Center.
The building was designed and constructed adhering
to Leadership in Energy and Environmental Design (LEED)
certification guidelines. According to the U.S. Green Building Council, LEED is an internationally recognized mark
of excellence and provides building owners and operators
with a framework for identifying and implementing practical and measurable green building design, construction,

placed on the south face of the building to provide shade
from the southern sun as well as produce energy. The
solar panels were added to the plans after a grant from
the state of Utah was awarded to support innovation for
building integrated solar energy systems.

Photo: Gary Neuenswander

Photo: Gary Neuenswander

operations and maintenance solutions. Solar panels were

Clockwise
from top:
Geology building
reflected in the
glass of the new
Agricultural
Sciences Building’s
north façade;
stairway in the
four-story atrium
at the heart of the
building; Luke Family
Café on the Quad;
Dean and Vice
President for
Agriculture Noelle
Cockett and USU
President Stan
Albrecht at the
building’s opening
celebration.

“Looking at the south façade of the new building
one can see the rows of green glass suggesting
our agricultural heritage,” said Tom Peterson,
project manager. “Shades of green glass express
a commitment to creating a sustainable environment, and from the very beginning of this project
our goal was to attain Silver LEED Certification.
Our current calculations now place as LEED
Gold, the first with this distinction on the USU
main campus.”
The new plaza on the north side of the building includes benches and sitting areas. Some
Photo: Gary Neuenswander

overlook the Quad and others are near the College of Agriculture Memorial, which honors the
students and instructor who lost their lives in a
— LH
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Photo: Gary Neuenswander

Photo: Gary Neuenswander

Photo: Donna Barry

Photo:
Gary Neuenswander

tragic van accident in 2005.

Clockwise from top:
View of the office
wing from the Quad;
Utah Commissioner of
Agriculture and Food
Leonard Blackham,
Albrecht and Cockett
officially open the
building; Campbell
Scientific lecture
hall; view of main
lobby; memorial plaza.

search:
Find Utah Science and
other information about
the people and projects
of the Utah Agricultural
Experiment Station online
at www.agx.usu.edu

Science on the web

CLIMATE GILLIES
http://droughtmonitor.unl.edu/DM_state.htm?UT,W
Utah information on the USDA Drought Monitor website.

Visit these websites
for more information
related to topics in this
issue of Utah Science.

Climate.gov
For state, regional and global data, links to Climate Watch
magazine and other climate news go to the National Oceanic
and Atmospheric Administration’s website.

http://www.sltrib.com/sltrib/news/54504706-78/
nepal-climate-weather-data.html.csp
Read more about Robert Gillies work in Nepal and the effects of
climate change being felt there as temperatures climb, monsoonal
rains become more volatile and water supplies dwindle.

Utah
Science

ADLER CHEATGRASS
http://www.habitat.noaa.gov/pdf/
scanning_the_conservation_horizon.pdf
"Scanning the Conservation Horizon: A Guide to Climate
Change Vulnerability Assessment" guides the efforts of people
in a number of federal agencies who must develop strategies
to manage ecosystems as they adapt to climate change.

http://nature.nps.gov/climatechange/
docs/NPS_CCRS.pdf
The National Park Service has stewardship over more than 84
million acres and is already seeing and responding to the effects
of climate change as well as planning for the future.

MORRILL ACT
http://www.ourdocuments.gov/
doc.php?flash=true&doc=33
See the handwritten bill sponsored by Vermont Senator Justin
Morrill that founded the nation’s land-grant university system.

The UAES offers these recommendations as a service to readers,
but is not responsible for the content of sites it does not produce.
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